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ABSTRACT. A taxononiic treatment ol' the genus Myriopliylliuu L. (Hal-

oragaceac) from China is presented. The dLstribulion patterns of the species

are generalized. Seven species have traditionally l^een recorded from China:

M. cuiuaticuniy M. dicoccuni, M. huniUe. M. spicatum, M. telrcindruni, M.
ussun'cnse, and M. verficillaiKm. Previous identifications of M. lufniile are

incorrect and the species that occurs in China is M. dicorcuni. Specimens
previously assigned to "M. spicatiuu' can belter be assigned to two distinct

taxa, M. spicatiiw sensn stricto and M, sibiricuiu. Newly recorded species

arc: M. altemijlorum, M. heteropliylliim, M. o^uracusc, M. sihiricum, and M.
tuhcrculatunL Comments, descriptions, additional notes, specimen citations,

distribution, diagnoses, and a key for the Chinese taxa of Myriophylliin} are

provided. The native species of this genus exhibit both strong warm/cool

temperate affinities and tropical affmilies. Four distribution pallerns arc gen-

eralized as follows: 1 . Old World Tropics (3 species), 2. Old World Temperate

(1 species), 3. North Temperate (4 species), and 4, East Asia endemics (1

species).

Key Words: MyriophyUuni, Halora^aceac, China

Myriophylliin} L. (Haloragaccae) is almost cosmopolitan. How-
ever, the distribution of approximately 60 species has three main

centers: Australasia, North America, and hidia/Indo-China. The
highest concentration of species diversity is found in Australasia

with 36 species of which 31 are endemic (Orchard 1990). To date

seven species have been reported from China (Li and Hsieh 1996;

Wan 2000; Yan 1983): M. uquaticum (Veil.) Verde, M, clicoccwn

F. Muell., M. hiunile (Raf.) Morong, M. spicatum L., M. tetran-
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drum Roxb., M. ussuriense (Regel) Maxim., and M. verticillatum

L. The species M. aquaticum and M. dicoccwn were not reported

in Flora Reipiihllcae Popidaris Sinicae (Wan 2000). The purpose

of this contribution is to provide an updated treatment of the

genus in China. Through extensive field collections and herbari-

um studies w^e have discovered that five additional species occur

in China. The discovery of these species necessitates a taxonomic

treatment and geographical analysis of the genus within China.

MATERIALS AND MBTHODS

The present work is based on both extensive field collections

and the study of herbarium specimens. Wehave made over 300
collections throughout China, and vouchers from field collections

were deposited in v/f^. Collections from the following herbaria

were studied: cdbi, hast, Hm, iinr, hnwp, ibk, ibsc, ifp, kun, n,

NAS, NEFI, NTUF, PE, TAi, TAIF, TNM, Vv^H, and WUK(abbreviations

for herbaria follow Index Herharioritm Slnicorum, Fu 1993).

The distribution data were collected over ten years from field

collections throughout China and from herbarium studies. Rep-

resentative specimens are listed for each species and were se-

lected to illustrate their geographic range in China.

KEY TO CHINESE SPECIES OF MYRiOPHYLLVM

1. Emergent leaves pectinate-pinnatifid, never entire nor serrate

(2)

2. Dioecious; turions not developed (only female plants in

China) 2. M. aquaticum

2. Monoecious; turions well developed (3)

3. Floral leaves glaucous or light bluish-green; turions

6—8 cm long 5. M. oguraense

3. Floral leaves green or light to dark green; turions 1
—

3 cm lonR II. M. verticillatum

1. Emergent leaves or at least the upper ones undivided, margin

(4)entire or serrate

4. Fruits mainly 2-locular (few 4-locular in bisexual flow-

ers), mericarps smooth or tuberculate on dorsal sur-

face, indistinctly lineolate lengthwise

3. M. dicoccum
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4. Fruits strictly 4-locular, mericarps aculeate or sm(X)th on

dorsal surface (5)

5. Dioecious, fruits up to 0,75 mmlong

10. M. ussuriense

5, Monoecious, fruits (I-) 1.5-3.5 mmlong .... (6)

6. Uppermost floral leaves alternate (7)

7. Stamens 8; fruits subcylindrical in cross

section, 1 .5-2.0 mm long, mericarps

dorsal ly rounded, mostly smooth or

sparsely verrucate

1 . M. alterniflorum

7. Stamens 4; fruits quadrangular in cross sec-

tion, 2.5-3.5 mmlong, mericarps dor-

sally acute or ridged, sparsely tubercu-

late and aculeate 9. M. tuberculatum

6. Uppermost floral leaves verticillate (8)

8. Stamens 4; floral leaves much longer than

fruits in length (9)

9. Bracteoles ovate, margin serrate, ca. 1.2

mm long; fruits rounded, longer

than broad . . 4, M. heterophyllum

9. Bracteoles palmatifid, lobes subulate,

ca. 0.4 mmlong; fruits cruciform,

as long as broad

8. M. tetraudrum

8. vStamens 8; floral leaves shorter than or rare-

ly equaling fruits in length (10)

10. Submerged leaves usually with 7-12

pairs o\^ segments; stems below in-

florescence almost same as the low-

er parts in width; bracteoles ovate,

longer than broad or of equal pro-

portions; anthers 1.2—1.8 mmlong

6. M. sibiricufu

10. Submerged leaves usually with 14-24

pairs of segments; stems below in-

florescence almost double the low-

er parts in width; bracteoles reni-

form to suborbicular, broader than

long; anthers 1.8—2.2 mmlong . . .

1 . M. spicatum
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TAXONOMICTREATMENT

1. Myriophyllum alterniflorum Alph. de Candolle, FL Fr. Suppl.

6: 529. 1815. Type; France.

Perennial aquatic herb, monoecious. Stems unbranched or few-

branched. Submerged leaves in whorls of (3—) 4—5, occasionally

scattered, pinnate, with 8-10 pairs of 0.5-1.5 cm long, and

crowded filiform segments. Inflorescence a simple spike, erect,

up to 3-7 (-12) cm long, with the unisexual flowers borne in the

axils of the floral leaves, upper flowers male, lower flowers fe-

male; uppermost male flowers cilternate; floral bracts entire or

serrate, less than twice the length of the flowers, the uppermost

ones ovate or linear, entire or minutely toothed. Stamens 8. Fruits

subcylindrical, 1.5—2.0 mmlong; mericarps rounded on the back,

sparsely verrucate, with a deep groove between them.

Myriophyllum alterniflonu}} is newly recorded in China. It has

an erect spicate inflorescence with upper male flowers alternate.

The species morphology varies considerably with its environ-

ment. Plants in China sometimes have inflorescences 6-12 cm
long compared to 3 cm in European plants. Variation between

North American and European forms of tl^iis species were also

found. Specimens from Newfoundland have short compact

leaves, which were identified as var. cunericaniun by Pugsley

(1938), but the variety is no longer recognized (Aiken 1981). Leaf

length in this taxon is a phenolypically plastic characteristic rang-

ing from 0.3-4.0 cm long, and Aiken (1981) noted that plants

with short compact leaves are manifestations of low-nutrient en-

vironments. Harris et al. (1992) found that genetic variation exists

both within and between populations of this species from north-

western Scotland. Plants from northern parts of Europe have ro-

bust stems and look like M. sihiricum (Aiken 1979; Aiken and

McNeill 1980; Ceska and Ceska 1986). Myriophyllum alterniflo-

rum and M, sibiricum are two distinct taxa, easily distinguished

by upper floral bracts alternate and winter turions absent in M.

alterniflorum^ versus all floral bracts whorled and winter turions

developed in M. sibiricum. The chromosome number in M. al-

terniflorum is 2/7 = 14, while 2/z ^ 42 in M. sihiricum. Differ-

ences in pollen grains (e.g., wall sculpture microrugulate in M.

alterniflorum vs. microverrucate in M. sibiricum) have also been

recorded (Aiken 1978; Faegri 1982).
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DISTRIBUTION. Central China (Anhui, Gansu, Hubei, and

Jiangsu). Myriophylluni alterniflorum is found in the boreal and

temperate zones of the Northern Hemisphere. Tn Europe it is most

frequent in the north and west but extends south to Sicily. It is

also recorded from North Africa, Russia (Okhotsk and Kamchat-

ka), Greenland, and North America (from Newfoundland to Alas-

ka, south to Nova Scotia, New England, northern New York,

northern Michigan, and northern Minnesota).

Rhprhshntativh spr;ciMENS examinij): china. Anluii: Bolui Lake, 14 Sep

1993, D. Yu 930937 {^\\)\ Guhe, 18 Sep 1951, Statio Orientali-Swcnsis 3537
(PE, NAS); Huangda Lake, 14 Sep 1993, D. Yit 930925 (wh). Gansu; Wudu,
21 Jul 2000, D. Wang and Z. Q, Li 00070006b (wh); 17 Oct 2001, D. Wang
and Y. K. Li 1079 (\\\\), Ilubei: Baoan Lake, 16 Jul 1994, D. Yu 947001

(wh); Liangzi Lake. 25 Aug 1993, D. Yu 938124 (wh). Jiangsu: Yixing. wo

dale, ./. Shcn 992 (nas).

2. Myriophylluni aqnaticum (Veil.) Verde., Kew Bull. 28: 36.

1973. Basionym: Enydrici aquatica Veil., Fl. Flumin. 57.

1825. Type: brazil. /. M. da C. Vellozo, not seen, probably

lost (lbctotypr: J. M, da C Vellozo, Fl. Flumin. Teon. 1: t.

150. 1831, designated by A. E. Orchard, Brunonia 2: 249.

1979).

Myriophylluni brasiliense Caiiibess., Fl. Bras. Mcrid. 2: 1 82. 1 829.

Type: liRAZiL. A. St. Hilaire 1082 (lectotyim:: photograph al Mi^u,

not seen, designated by A. F. Orehard, Bruntinia 4; 33. 1980).

Myriophylluni proscrpinacoides Gillies ex Hook, et Arn., Hot. Misc. 3:

313. 1833. Type: argeniina. ^^Dilches at Buenos Ayres'\ L. Gillies

s.n. (eectotype: k, designated by A. E. Orchard, Brunonia 2: 249.

1979).

Perennial aquatic or marsh-dwelling herb. Dioecious (male

plants absent in China). Stems up to 1 m (or more) long, 4-5

mmin diameter, branched mostly at the base only, glaucous, root-

ing freely from lower nodes, glabrous. Leaves all whorlcd, pec-

tinate, densely crowded, slightly dimorphic; leaf bases somewhat
dilated. Submerged leaves in whorls of (4-) 5-6, oblanceolate in

outline, rounded at apex, 3.2-4.0 cm long, with 25-30 linear

pinnae up to 0.7 cm long. Emergent leaves glaucous, in whorls

of (4-) 5-6, erect near apex, more or less spreading hi lower

parts, narrowly oblanceolate in outline, rounded at apex, (1.5-)

2-3.5 cm long, (0.3-) 0.5-0.8 cm wide, with (18-) 24-36 pinnae

in the upper part, pinnae linear-subulate, tips very shortly apic-

ulate, slightly incurved. Numerous pale hydathodes present at the
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base of leaves. Female flowers 4-merous, wilh a short pedicel to

0.2-0.5 mmlong, borne in ihe axils of the middle and upper

emergent leaves. Bracteoles white, subulate, with somewhat di-

lated base, sometimes with 1 (-2) lateral lobes, 1.0-1.5 mmlong;

sepals 4, white, narrowly deltoid, 0.4-0.5 mmlong, 0.2—0.3 mm
wide, acute, entire or scarcely serrate; petals reduced. Styles 4,

clavate, 0.1-0.2 mmlong, stigmas white, densely fimbriate. Ova-

ry pyriform, 0.6-0.7 mmlong, ca. 0.6 mmwide. Fruits not found.

Reproduction in China is strictly vegetative.

MyriopljyUurn ciquaticiifu is the most commonly cultivated and

nearly naturalized species in Taiwan. Tt was reported by Li and

Hsieh in 1996 but the species is not recorded in Flora Reipublicae

Papillaris Sinicae (Wan 2000). Up to the present, only female

plants have been found in China. Several characters readily dis-

tinguish this taxon from other Asian species: plants dioecious

(only females found); emergeiU leaves glaucous or light bluish-

green; all leaves whorled, never entire, and pinnately divided with

linear segments; bracteoles subulate with 1 (-2) lateral lobes; and

turions not developed. As far as we know, male plants are un-

known outside of its native range, and only female plants have

become naturalized elsewhere. It is reported that female plants

are cultivated and naturalized in warm temperate and tropical

areas elsewhere in South America and in Africa, Asia, Austraha,

New Zealand, Europe, North and Central America, and Hawaii

(Cook 1996; Li and Hsieh 1996; Orchard 1990; Preston and Croft

1997). There are no specialized vegetative propagules, and plants

spread mainly by asexual means such as detached stem fragments.

The species was probably introduced to China by the aquaritmi

trade, either from Japan or from the Atlantic via the Malay Pen-

insula.

DISTRIBUTION. Taiwan, native to South America (East Brazil,

Uruguay, Argentina, and Chile), often cultivated elsewhere in

ponds or aquaria, naturalized in Central America, North America,

Europe, Africa, Australia, the Pacific (New Zealand and Hawaii),

Malay Peninsula, and Japan.

Rei'RLSENTATIVR specimens examined: china. Taiwan: Taipei, 19 Jun 1996,

Z Y. Li 11005 (female: pe): Nanlou. 2 Jul 1996. Z K Li et til. s.n. (female;

ph).

3. Myriophyllum dicoccum F. MuelL, Trans. & Proc. Philos. Inst.



402 Rhodora [VoL 104

Victoria. 3: 41. 1859. T\ Piz: ausfralia. Northern Territory:

Robinson River, no date, F, Mueller s.n. (holotypiz: mml

624 J 3, not seen).

Perennial aquatic herb, monoecious or hermaphroditic. Stems

30-50 (-80) cm long, to 2 mmin diameter, sparsely branched,

freely floating. Leaves alternate or whorled, dimorphic. Sub-

merged leaves scattered or in whorls of 4-5, broadly ovate in

outline, 2.0-3.0 cm long, 1 .0-2.0 cm wide, spreading to recurved.

with 4-10 (or nKM'e) pairs of filiform, brown-tipped, finely mu-

cronate, 5—10 mmlong segments; emergent leaves alternate, the

upper ones narrowly oblanceolate to Hnear, 0.7-1.7 cm long, 0.5-

1.5 wide, spreading or upward erect-spreading, shortly toothed

above the middle or entire. The lower emergent leaves shortly

pinnately divided. Bracteoles cucullate, acute, 0.7-0.8 mmlong,

red-hyaline. Male and bisexual flowers in irregular dichasia of

1—3 (-5), in axils of emergent leaves; fen^ile flowers borne on

the submerged parts. Male flowxM's 4-merous, sessile; sepals 4,

deltoid, ca. 0.2 mmlong; petals 4, ca. 1.8 mmlong, tardily ca-

ducous, red; stamens 4, anthers stifdy erect, linear-lanceolate, ca.

1.5 mmlong, ca. 0.3 mmwide. Bisexual flowers similar to male

flowers, ovary 4-celled, styles 4, fimbriate stigmas developing

after pollen release. Female flowers 2-merous, sessile or pedicel-

late; sepals 2, deltoid, ca. 0.1 mmlong; petals absent; ovary 2-

locular; styles clavate; stigmas capitate, non-fimbriate, red. Fruit

sessile, or with a short pedicel to ca. 0.2 mmlong, 2-locular (in

female flowers) or 4-locular (in bisexual llowers), olive-brown;

mericarps cylindrical. 1.0—1.2 mmlong, ca. 0.4 mmwide, trun-

cate, smooth but minutely and sparsely tuberculate on dorsal sur-

face, and indistinctly lengthwise lineolate on the surface, styles

persistent.

Myriophyllu}}} dicoccum is a species that has female (lowers

under water and emergent bisexual flowers near the water surface.

The development oi" two types of fruits on the same plant is

unique f(M' the genus: 4-locular in bisexual flowers and 2-locular

in female flowers. The bilocular submerged fruits make this spe-

cies readily recognizable.

Li and Hsieh (1996) reported that Myriophylhini dicocciiin oc-

curs in Taiwan. We found this species also occurs in Guangdong,

Guangxi. and Fujian of South China. The species was erroneously

treated as M. bitinile in both Flora of GiKuii^z.hou (How 1956)
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and Flora Reipublicae PopuUuis S'uiicae (Wan 2000). We have

examined ihc original materials {S, H. Chun 8341, IBSC), which

were cited in the Flora of Guangzhou, and other specimens from
China which were referred to M. hunu'/e, and found that the cited

specimens belong without exception to M. dicoccum, as shown
by two types of fruits on the one phmt and bilocular submerged
fruits characteristic of the species. Furthermore, descriptions and

illustrations annotated as M. huniile by a number of authors (Chun

1964; Diao 1990; How 1956; Wan 2000: Wang et al. 1983; Yan

1983) fit M, dicoccun}. Thus, the species M. dicoccuni within

China has long been mistaken lor M. huniile. These two taxa are

easily distinguished by their fruits. Tn addition, M. dicoccuin is

bound to a seasonal climate and confined to Australia, East India,

North Vietnam, Northeast Java, New Guinea, and northward to

South China; M. huniilc occurs mainly in New England and other

northeastern parts of the United States (Crow 1993; Muenscher

1944). From the available materials, it seems that M. huniHc does

not occur in China.

DiSTKUiUTiON. South China (Fujian, Guangdong, Guangxi,

and Taiwan); also occurring in almost all parts of Australia (es-

pecially northern Australia), eastern India. North Vietnam, north-

eastern Java, and New Guinea.

Rhpri-si-ntativr spf.cimf:ns i:xamined: china. Fujian: Lianchcng, near

Dongjiang, 7 Oct 1932, Y. Ling 3775 (pe). Guangdong: Guangzhou, 30 Aug
1934, Y. Li 100 L^ (ibsc); Guang/.hou, Honam Island, 5 Jul 1953, .V. /-/. Chun
8341 (IBSC, PE); Boluo, near Luofu Mountain, 3 Oct 1978. Guangdong Ex-

ped.-7H 6410 (h^sc): Cliaoan, 17 Aug 1980. Z. C. Zhao 04SS (wii); Suixi, 5

Dec 2001. D. Wang 1402 (\\\\). Guangxi: Dongxing, 23-24 Aug 2001, D.

Wang & Y. M. Huang 91 L 936 (wn), 20 Nov^2()()l, D. Waiig 1322 (wn).

Taiwan: Taipei, Neiliu, 26 Sep 1939, G. Masiuniine s.n. (tai).

4. Myriophyllum heterophyllum Michx., Fl. Bor.-Amer. 2: 191.

1803. Type: north amrrica.

Perennial aquatic herb, inonoecious. Stems up to 100 cm.

Leaves in whorls of 4-5. Submerged leaves subverticillate or

scattered, crowded, up to 5 cm long, pinnately divided, with

5-12 pairs of pinnae per leaf. Spike 3-35 cm long, with flowers

borne in the axils of floral bracts. Floral bracts linear, ovate or

lanceolate, margin serrate or rarely entire, much longer than the

length of the flowers. Bracteoles ovate, serrate, ca. 1.2 mmlong

and 0.6 mmwide. Flowers hermaphroditic, or occasionally fe-
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male at base of inflorescence, niale above. Petals 1.5-3 mmlong.

Stamens 4. Fruits 1.0-1.5 mmlong, slightly longer than thick,

subglobose, mericarps beaked and with 2 finely tiiberculate ridges

on the outer face.

This naturalized species is newly recorded for China. The spec-

imen collected from southeast China Liy Levire (794. pf.) was

erroneously referred to Myriophylluni verticiUatiim. The specimen

belongs to M. lieterophyllufii due to its blade shape. MyriopliyUiif}}

heteropliyllun} has floral leaves linear, ovate or lanceolate, serrate

to almost entire, while M. vcrticillcituiu has floral leaves pectinate

or pinnate. The mericarps also differ in that M. heleroj^hylluni

has mericarps beaked with two finely tuberculate ridges on the

dorsal surface, M. verficHUituni mericarps are dorsally smooth.

DISTRIBUTION. Native to North America, where it extends

from southwestern Quebec, Ontario, and North Dakota south to

Florida and New Mexico; introduced and naturalized in Europe

(southeast Austria, Britain, and Ireland) and South China (Guang-

dong).

Ri:rRHSi-:\TATiVE sPLCiMiiN LXAMiNLi:): CHINA. Guangdong: Guang/huii, lion-

am Island, 3 Oct 1917, Lcvirc 794 (pi:).

5. Myriophyllum oguraense Miki, Bot. Mag. (Tokyo) 48: 335.

1934. Type: japan.

Perennial submerged herb, monoecious. Stems branched main-

ly at the base. Leaves 4 (-5) whorled, dimorphic. Submerged

leaves, ovate to suborbicular in outline, 2.4-5.7 cm long, 2.3-5.5

cm wide, pectinate with 9—13 lihform pinnae. Emergent leaves

glaucous, licht bluish-green, oblanceolate in outline, 4.5-6 (-9.5)^.ei^i^x.^,.,, *'t*"- ^'*^»' '»' Cr

mmlong, 1.2—2.5 (-4) mmwide, pectinate with 7—9 (-13) linear-

subuiatc pinnae, tips reddish brown; scale hairs present near Ihe

dorsal axils of the pinnae. Inflorescence a simple spike or some-

times with additional 2-10 lateral inflorescences; both main and

lateral inflorescences 2.5-9.5 cm k^ig. with axillary unisexual

(lowers subtended by two bractcoles, upper ones male, k^wer ones

female. Bracteoles white, trilid to pectinate with 2-3 pinnae. Male

flowers 4-merous, sessile; sepals 4, green, deltoid, 0.5—0.8 mm
long, 0.4-0.6 mmwide; petals 4, wliite to pale green, 1.8-2.8

mmlong, 0.8-1.2 mmwide, hooded, weakly keeled at the base,

caducous at anthesis; stamens 8, filaments lengthening to 1.2-1.6
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mmlong at anlhcsis, cream; anthers linear-oblong, yellow, 1.4—

2.0 mmlong. 0.2-0.4 mmwide; ovary 4-loculai; reduced, pale

green to reddish. Female flowers 4-merous, sessile; sepals 4, 0.4-

0.6 mmlong, 0.3—0.5 mmwide, green, deltoid; petals 4, white,

slightly hooded, 0.5-0.9 nnn long, 0.2—0.4 mmwide, caducous;

styles 4, short, less than 0.4 mmlong; stigmas shortly fimbriate,

white, pinkish after anthesis; ovary 4—locular. Fruits sessile, olive

brown, shortly cylindrical; each mericarp with 2 longitudinally

smooth ridizes on dorsal surface and lateral longitudinal ridees at

the junction with adjoining mcricarps.

Myriophylliun oguraense is newly recorded in China. Its emer-

gent leaves are glaucous, which is very rare among the native

species of Chinese Myriophylluin and observed only in the exotic

M. aqiiaticiini in aquaria (see above). It is very distinct from M.

aquaticufu in lloral characters and habit (for details see the key,

notes under each species). In appearance M, ogiiraense is similar

to M. vcrlicilUitufii but differs in the color of the emergent leaves

and the long, cylindrical turion. Myrioj^Jiylliun oguracji.se, de-

scribed by Miki in 1934, has been considered an endemic species

to Japan since being described (Hara 1954; Iwatsuki 1992; Ka-

dono 1994; Miki 1934, 1937; Ohwi 1953, 1975; Ohwi and Ki-

tagawa 1992). The discovery of this species in China shows that

this species is confined to East Asia with its distribution extending

from China to Japan.

DISTRIBUTION. China (Anhui. HeilcMigjiang, Hubei, Jiangsu, Ji-

angxi, and Zhejiang). Found in the distributaries of the Yangtze

River Basin and northeastern China; also occurs in Japan.

RHPRrsRNTATiVE SPEC iMiiNS i-XAMiNiiD! CHINA. Aiihui: ChaochLMig, 22 Sep

1951, Sratio Oricutali-Sincnsis J9JS (pi-:); Xuanchcng, 18 Nov 1959, T. Y.

Liu 586 (wn); Dangtu, 30 Aug 1959, T. Y. Lion lOJH (WHj. Hcilongjiang:

Ningan, Jingbohu Lake, IS Jul 1990, D. Yii 907102 (wh). Hubei: Wuhan,

Dongliu Lake, 3 Oct 1993, /A Yit 93I0I0, 93 101 1 (wn); Shishou, no date,

D. Yu s.n. (wn); Ezhou, 20 May 2()()L D. Wafii^ (y99 (wh), 1 I Nov 2001, D.

Wang 1271 (wii). Jiangsu: Su/hou, 13 May 1933, H. Migo s.n. (wn); Jinlan,

18 Oct 1956, M. B. Deng 3654 (pk). Jian^xi: Donuxianu, 30 Jul 2001, D.

Wang 808 (wii). Zhejiang: Qu/hou, II Oct 1998, Y. X. Chang 9810067,

9810068 (wn); West Lake, 15 Jun 1927. H. H. flu /5/cS (pl).

6. Myriophyllum sibiricuni Kom., Repert, Spec. Nov. Regni. Veg.

Beih. 13: 168. 1914. Type: Russia, Kamchatka River Basin,
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no date, N. F. Kofuarov 4H:)5 (i.i^c^totype: le, selected by S.

G. Aiken and A. Cronquist in Taxon 37: 958. 19H8).

Myriopliyllu}}} cxalhcscais Fcrnaltl, Rhodora 21: 120. 1919. M. spiccittfni

L. van exiilhcsccfis (Fcniald) Jcps., Man. Fl. PI. Calif. 691. 1925.

M. spiiiiiuiii L. subsp. e.xulhc.sccfLs (Fernald) Hullcn, Ada Univ.

Lund. 43(1): 1 159. 1947. Typi;; Canada. Quebec: Gaspc Co., York

River, 29 Jul 1905, Williaiiis. CoU'uis & Fenuihl s.n. (holotypf:

ciiO-

Myriophylluni spicatitm L. var. niuricamni Maxim., Bull. Acad. St. -Pet.

19: 182. 1S73. Typh: jaiv\n. Yokoska, Savatier sji. (lr, ^^syntype,

not seen"); Afghanistan. Grijjith 2442 (k, ^^syntypc, not seen");

siri!,Y. Palermo, Todaro 471 (K, ^^synlype, not seen'').

Perennial aquatic herb, monoecicuis. Submerged leaves in

whorls of 4-5, pinnately divided, with 7-12 pairs of pinnae per

leaf. Inflorescence a simple spike with flowers borne in the axils

of floral bracts. Floral bracts acute, shorter than or rarely equaling

fruits in length, lower bracts serrate, upper ones spathu late-ovate

or oblong-cochloform; bracteoles entire, ovate, longer than broad

or equal. Petals absent in the female flowers. Stamens 8; anthers

1.2-1.8 mm long. Fruits 4-sulcate, globate, 1.8-2.6 mmlong,

1.8-2.6 mmwide; mericarps dorsally tuberculate or aculeate.

Myri()j?hy//iffn sihiricuu} is a newly recorded species to China.

Tt has long been confused with M. spicdtuiu. The representative

characters that separate these species are, for M. sihiricuj}}', 1)

submerged leaves with 7—12 pairs of pinnae per leaf; 2) mericarps

dorsally tuberculate or aculeate; 3) floral bracts acute and shorter

than or rai*ely equaling fruits in length: bracteoles ovate to longer

than broad; 4) anthers 1.2-1.8 nun long; 5) stems below the in-

florescence have no conspicuous change in width, straight; and

6) cylindrical lurions well developed, and tuiaon leaves dark. For

M. spicatun] the representative characters are: 1) submerized with

14-24 pairs i^[ pinnae per leaf; 2) mericarps mostly smooth or

finely tuberculate on dorsal surface; 3) floral biacts rounded and

equal to or longer than fruits; bracteoles reniform to suborbicular,

broader than long; 4) anthers 1.8-2.2 mmlong; 5) stems below

inflorescence almost double flic lower parts in width, very rigid,

characteristically curved; and 6) turions not developed.

MyriopJiylliiiu sihiricuni and M, spicatum have been distin-

guished as two distinct species by many authors (Aiken 1979;

Aiken and Cronquist 1988; Aiken and McNeill 1980; Aiken and

Walz 1979; Aiken et al. 1979; Ceska and Ceska 1986; Correll
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and Correll 1975; Love 1961; Mathewes 1978). The taxa in North

America are not readily separated on pollen morphology (Aiken

1978; Mathewes 1978). However, differences in pollen morphol-

ogy were described by Faegri (1982). Also, (lavonoid patterns in

these two taxa are different (Ceska 1977). Both species have

chromosome numbers 2// = 42 throughout their North American

range (Love 1961).

Myriophylluni sibiricuni is confined to cold temperate regions

(Aiken and McNeill 1980; Ceska and Ceska 1986; Faegri 1982;

Patten 1954) while A/, spicatuni is ubiquitous in boreal and tem-

perate regions of the Northern Hemisphere, and ranges from Eu-

rope to Asia and from sub-arctic to equatorial latitudes. In their

overlapping areas of distribution the species should be studied

further.

DisiRmuTiON. China [Heilongjiang, Inner Mongolia, Jiangsu,

Jilin, Qinghai, Sichuan, Xizang (Til:)et), Xinjiang, and Yunnan];

also occurs in cold-temperate zone of northern Eurasia from

Scandinavia to Kamchatka and North America.

RhPRrsbNTAiiVE SPHCiMiiN.s RXAMiNf-D: CHINA. Hellongj iaiig: Heihc, 16 Aug
1988, D. Yii 80071 (nffi); Xinghua, 20 Aug 1988, D. Yu H0089 (nefi). Umcv

Mongolia: Kuduer, 17 Jul 1990, D. Yu 907063 (nefi), 29 Jun 1991, D. Yu

9I60I I (NEFI), 21 Jul 1991, D. Yu 9171 19 (nffi); Arongqi, no date, D, Yu

85030, 86153 (nfi-i). Jiangsu: Jinglan, 18 Oct 1956, M. B. Deng 3657 (pf).

Jilin: near Chingpc^hu, 13 Aug 1931, H, W. Kung 2063 (pf). Qinghai: Gonghc,

no date. The Ceoi^. PL E.xped. 487 (pf); Ulan, 9-10 Aug 1982, Y. D. Chen

& R. S. Ni 3 LI 322, 327. 329 (pf). Sichuan: Xikang. Yanduo, 19 Sep 1951,

Y. W. Cui 5749 {vvX Songpan, 19 Jul 2000, D. Yu 00075051 (wm); Tangke,

21 Jul 2000, D. Yu 00075178 (wii); Litang, 29 Jun 1992, Z C Zhao 0417

(CDBi); Luhuo, 5 Jul 1992. Z C Zhao 0480 (cnHi): Hongyuan, 22 Sep 2000.

D. K//(9r)6»752/rJ(wiO; 23 Jul 1991. Z C. Z//^^; 9/0/^7 (cohi), Xi/ang (Tibet):

Bangong Lake, K X. Qu 62576 (nas). Xinjiang: Chahannuoer Lake, 12 Aug
1965, T. Y. Cheo 651386 (pi:, nas).

7. Myriophyllum spicatum L., Sp. PL 992. 1753. Typf: EUROPn.

Herb. Burser VTT (I) 79. (frctotypf:: ups, selected by S. G.

Aiken and J. McNeill in J. Linn. Soc, But. 80: 216. 1980).

Perennial aquatic herb, monoecious. Submerged leaves in

whorls of 4-5, pinnately divided, vv'ith 14-24 pairs of pinnae per

leaf. Tnllorescence a simple spike with (lowers borne in the axils

of floral bracts, the upper flowers male, the lower flowers female,

with bisexual flowers between them. Floral bracts rounded, equal

to or longer than fruits; the lower bracts lanceolate, pectinate; the
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upper bracts rhombic to elongate, entire. Bracteoles entire, reni-

form or suborbicular, broader than lon*i, 0.5-0.8 mmlon<2. Petals^, V^... V^.W WW.. .v^w^

absent in the female flowers. Stamens 8; anthers 1.8-2.2 mm
lont:r. Fruits 4-sulcate, globate, 1.8-2.6 mmlong, 1.8-2.6 mm
wide; mericarps mostly smooth or linely tubcrculate on dorsal

surface.

Myrioj?hyUuf}i spictituiu is found throughout China, except the

northern regions of the Chan^ Tang Plateau (Tibet), makinu it the

most widespread species of MyriophyUiini in China. Described

U\^n^ Europe, M. spicatuni has often been confused with A/, si-

hiricuni. The confused identifications especially exist in the col-

lections from northeast and southwest China. The same result was

found in studies on M. spicatiffn in North America and North

Eurasia (Aiken et al. 1979; Faegri 1982). However, they are dis-

tinct taxa (for differences see the notes under M. sihiricuni).

DiSTRUurriON. Widely distributed in Eurasia, naturah/cd in

North America, rare in Africa and the Tropics.

RLPRLSLiNTATivi- SPLCIMRNS FXAMINHD: CHINA. Aiihui: Jingxlaii, no dale, D.

Hiiii 838 (NAS); Bohu Lake, 16 Sep 1993, D. Yii 930914 (wh); Wuchanghu
Lake. 20 Ocl 2001. Z. Q. Li et al 2001 100069 (vvii): Huangcki Lake. 14 Sep

1993, D. Yii 930930. 930936 (wh); Quanjiao, 14 Sep \95U Shitio Oricntali-

Sincnsis 3705 (I'l:); Congyang, 23 Oct 2001, Z Q. Li et al. 2001 100096 (wn);

Chaohu Lake, 25 Oct 200L Z Q, Li ct al. 2001/00107 (wii). Gansu: Wiicki,

21 Jul 2000, D. Wani^ & Z Q, Li 00070006a (vvn)- Fujian: Xiamen, 20 Nov
1978, G. L Cai 00665 (pr). Guangdong: Yingde, Wentongshan, 19 Oct 193L
H. Y. Liano 61408 {v\,)\ Yingde, Hcngshitang, 19 Aug 2001, D. Wani^ & Y.

M. Lluaiii^ 909 (wn): Shantou. no dale, Y. I). Chen & R, S. Ni 309 (pe).

Guangxi: Yanshan, 15-17 Nov 200L D. Wans ^'t al 1275, 1295 (wh); Guip-

ing. 28 Nov 2001, Z Q. Li et al 2001

1

100114 (wm); Luocheng. 2 Dec 2001,

Z Q. Li ct ai 2001 1 100191 (wh). Gui/hou: Dan/hai, \3 Aug 2()()L Z Q. Li

& Y. Q. Yan^ 20010126 (wn); Duyun, 14 Aug 20()L Z Q. Li & Y, Q. Yang

200/0147 (wh); Longli, 17 Aug 20(}1, Z Q- Li & Y. Q. Yang 20010169 (whJ;

Qing/hen. 19 Aug 2001, Z Q. Li & Y. Q. Yaiig 20010188 (wn); Caohai Lake,

24 Aug 200 L Z C^. /./ & Y. Q. Yang 20010202 (WH). Hebei: Beijing, Western

Hills, 20 Apr 1930, T. N. Liau 6924 (I'l;); lieidaihe, 20 Aug 1951, F. T. Wang
01 16 (PFJ; Hsiaowutaishan (Xiaowutaishan), 17 Jun 1930, /-/. W. Kung 393
(pr), 28 Jun 1931, T. P. Wang 423 (pi:); Anxin, Baiyangdian Lake. 26 Jul

1979, Y. D. Chen S: R. S. Ni 66 (wn, pi:); Auxin. Beihe/huang, 18-19 May
1961, Y. Z Chao 48, 63 (Pi-); Chcngde. 16 Sep 1962, W. Wang 301/ (ipp);

Miyun, Y. D. Chen 516 (ph); Rche, L3-17 Sep 1952, 7. N, Lion 5041, 5368
(PE, IFP); Fanshan, 28 May 1971, /Beijing MeiL LxpecL Fangshan-group 174

(pLi); Baoding, 6 Jul 1989, Botany teaching cuul research sect., Hchei Agric.

Univ. 4146 (pl); Cluumping. 9-10 Jun 1952, N. Y. Liu & Z 8. Zham^ 5, 12,
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17 (pi:). Heilon&jiang: Wudaliangchi Lake, 10-15 Sep 1990, D. Yu 90<S043

(NEFi); Kengka (Xingkai) Lake. 9 Aug 1987, D. Yu OOIOJ (neii); Anda. 8

Jul 1991, D. Yu 917066 (s\.y\): Fulaeiji. no date, Jernakov 1784, 2532 (hnr);

Haerbin. 28 Aug 1951. Skv<ul:ov S: G. Z. Waui^ 1237 (pi;); Mishan. 23 Sep

1952. G. Z. Wang 736 (I'l:). Henaii: Xuchang, 27-28 May 1932, A'. S. Hao
3272, 3317 (pe); Huaiyaim. 24 Apr 1935, T. S. Hna 24 (pi:); Huantzchuan",

31 Jun 1959, Heiiaii Iiisiiiute, Accul. Sin. 29183 (ph). Hubei: Donghu Lake,

29 Aug 1956, Z. //. Qiaii 1640 (wn), 23 Oct 1957, Z. H. Qiaii 2686 (wn),

19 Aug 1993, D. Yu 938094 (wii); Liang/i Lake, 16 Jun 1993, D. Yu 936101
(WH); Yunihu Lake, 21 Ocl 1993, D. Yu 931067 (wii); Honghu Lake, 30-31

Aug 1993, D. Yu 938128, 938145 (wii); Changhu Lake, 14 Aug 1993, D. Yu

938074, 938075 (wii); Futouhu Lake, 16 Jul 1993, D. Yu 937168 (vvii); Baoan
Lake, 3 Aug 1993, D. Yu 938014. 938036 (w\\): Huangjia Lake, 28 Jul 1993,

D. Yu 937191 (wH); Qingling Lake, 30 Jul 1993. D. Yu 937210, 937221 (wh).

Hunan: Baojing, 28 Sep 1958, L. H. Lin 09982 (pl); Dongting Lake, 23 Jun

1993. D. Yu 936123 (wh): Lianyuan, 2 Aug 2001, Z. Q^ IJ^Si Y. Q. Ycuig

20010047 (WII); Huaihua, 4 Aug 2001, Z. Q. Li & Y. Q. Ycmi; 20010051

(WH); Loudi, 1 Aug 2001, Z. Q. Li & Y. Q. Yang 20010035 (wii); Liling, 16

Nov 2001, Z Q. Li el a!. 20011 10003 (wh); Youxian, 17 Nov 2001, Z. Q.

Li et al. 2001 1 10018 (wll); dialing, 20 Nov 2001, Z. Q. Li et al. 2001110062
(WH); Daoxian. 24 Nov 2001, Z (). Li el al. 2001 1 10077 (wh). Inner Mon-
golia: Wulan. 24 Aug 1956, X. Z. Laiiii 75 (pi.); Xixinbaqi, 29 Jun 195 L Z.

Wang 1007 (pi;). Jiangsu: Nanjing. Qixia Mt., 27 Apr 1929, Y. L. Keng 2147
(pii); Yuntai Mt., 3 Sep 1958, F. Y. Liu 10968 (pe); Changsu, 20 Aug 1958,

W. X. Wu0738 (pe); XuanwLihu Lake, no date, S. L. Chen 26 (nas); Homz/ehu
Lake, 5 Sep 1993, D. Yu 939001 (WH); Taihu Lake, 28 Oct 2001, Z. Q. Li et

al. 2001 100136 (wii); Yixing, 28 Oct 2001, Z. Q. Li et al. 2001 100146 (wii);

Wuxian, 28 Oct 2001, Z. Q. Li et al. 2001 100156 (wii); Liyang, 27 Oct 2001,

Z Q. Li et al. 2001 100121 (wu). Jiangxi: Dongxiang, 31 Jul 2001, D. Wang
& Y. M. Huang 817 (wu). Pingxiang, 9 Nov 1954, Jiang.xi E.\ped. 2938, 2939

(PE, NAS); Poyanghu Lake. 16 Oct 2001. Z Q. Li el al. 2001100006 (wii);

Shahu Lake. 17 Oct 2001, Z. Q. Li el al. 2001100023 (wh): Banghu Lake,

18 Oct 2001. Z Q. Li et al. 2001 100053 (wii). Jilin: Linjiang. no date, Noila

824 (IFF). Liaoning: Xinniin. no date, )'. C. Zhu 1 159 (iip); Zangwu, no date,

Z. Wang 2566 (ifp); Beizhen, no date. Y. L. Zhang 2786 (up); Faku. no date,

y. C Zhu 581 (IFP): Panshan. no date. C. F. Fang 128 (iep); 26-28 Jul 1981,

Q. Y. Li <Sl M. Q. Pan 221, 227 (wii); Benxi, no date, Q. L. Wang 404 (iep).

Qinghai: Ulan, 11 Aug 1982, Y. D. Chen & R. S. N, 347 (PE); Kclukchu

Lake, 7 Aug 2000, D. Wang and Z. Q. Li 00080071 (wh). Shaanxi: Wugong,
30 Apr 1938, S. T. Wang 405 (pi:): Hsin-an. 27 Jul 1933, C. W. Wang 61145

(PE); Yulin. Qixing River. 8 Aug 1953. Y. W. Tsui 10420 (pe); Zhou/hi, 2

Aug 1998, D. Wang 980802 (wn); Taibaichi. no date, T. N. Lion & P. C.

T.soong 2408 (I'l;): Yulin. 19 Jul 1953. 17 Jul 1938. K. ./. Fu 6962 (pe);

Hanzhong, 12-25 Aug 1998, D. Wang 980812. 980825 (wii); Chenggu, 4

Jun 1999, D. Wang 990604 (wh); Nan/heng, 25 Aug 1998, D. Wang 980825

(WH). Siiandong: Weishan, 9 Aug 1959, T. Y. Cheo 691 1 (pe), 19 Jul 1980,

Y. D. Chen & R. S. Ni 119 (pe), 30 Jun 1983, G. S. Jiu 02 (pp.). Shanghai:

Pudong, no date, J. X. Tan 341 (na.s); Caohe, no date, Y. W. Fan- 1638 (\as).

Sichuan: Guanghan, Lian.shan, 1 Sep 1939, T. N. Lion & C. Wang 555 (pe);
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Shunchiiig. 10 May 1930, K. S. Hao 1 53 (pi:); Rongxian, 28 Aug 2001. Z
Q. Li & Y. Q. Ya/}g 200 1 0247 (wii); Muciuian. 31 Aug 2001, Z Q. Li & Y.

Q. Yang 200/0253 (wh); Litang, 29 Jun 1992, Z C. Zhao 0420 (cdbi);

Kanqding, 24 Jun 1992, Z C. Zhao 0370 (com); Uaolu, 13 Aug 2000, S. L
Xia & Z. H. Wu 000H6031 (\\\\)\ Daochcn, 28 May 1973, Sirhiian Veglation-

Expc'cl., Daochen-group 1712 (i-i:); Le-po-Hsian, 28 Jul 1934, T. T. Yu 3290

(ph); Xichang, Qionghai, 29 May 1964, L. N. Zhao 2196 (pn). Taiwan; Taipei,

NTU Campus. 2 Oct 1974, C. M. Kito 5H97 (tai); iaipci, Shcnkcng. 12 May
1907, T. Kawakaini 5742 (iia.st); Yingko, 9 Sep 1908, S. Sasaki s.ii. (tai);

Taoyuan. Taehi, 2 Aug 1960, L S. Liao s.n. (taO; Taoyuan. 23 Oel 1990. C.

I. Leng 13,526 (hast); lisinchu, Hsinfeng, 6 Feb 1984, C /. Peng 6391

(hast); Chiayi, 10 Feb 1969, C. E. Devol 9014, 9016 (taO: Chiayi, Pol/u,

24 Jul 1913, M. Kiiashiiiui s.n. (tai); Taitinig, 8 Aug 1913, Y. Yanianiolo .s.n.

(taO. Xinjiang: Bositenghu Lake, 1 Oct 1980, F. K. Yi 37S {vv.), I 1 Sep 1998,

D. Yn & S. L. Xia 9809636 (wii), no dale, Y. H. Gno X027 (wiO; Buerjing,

Ganasihu Lake, 14 Aug 1998, D. Yu & S. L. Xia 9S0SI34 (wii); Fuhai, \5

Aug 1998, D. Yn & S. L. Xia 9H08163 (wii); Akesu. 30 Aug 1998, D. Yu &
S. L. Xia 9808450 (wii). Xi/.ang (Tibet): Lasha, 27 Aug 1965, Y. T. Zhang

ct K. Y. Lang 2163 (it:); Yigong. 19 Jul 1965. ./. S. Ying & D. Y. Hong 0652

(Pt:); Cuomei, Zhegului Lake, 29 Sep 2001, D. W(uig cf al. 1046 (wii); Pay-

ang, 10 Sep 20()(k D. Wang & Z. Q. Li 9026,7 (wii): Dangxiong, 24 Aug
2000, 1). Wang & Z. Q. Li 801 12 (wii); Lin/hou, 18 Sep 2()()(), D. Wang &
Z. Q. Li 90295 (wii); Lin/lii, 20 Sep 2000, D. Waitg & Z. (J. Li 90306 (wii);

Dazi, 22 Sep 2001, D. Wang 982 (wu). Yunnan: Kunming, no dale, B. Y.

Qin 70088 (HIB), 29 Jul 1982, Q. Xia & Y. L. Ma 00003 (pr-); Dianchi, 27

May 1957, B. Y. Qiu 54048 (piO: Dali, May 1935, C. W. Wang 63491 (r>i:);

Jianhu Lake, 2 Nov 2000, D. Wang 00010427 (wii); Lijiang, Jun 1935, C
W. Wang 70588 (pe); Lashihai Lake, 3 Nov 2001, D. Wang 0001 1442 {\\\\)\

Zbonydian, 31 Jul 1937, T. f. Yu 12517 (n^X Deqin. 30 Aug 1999, D. Wang
& Z. Q. Li 990103a (wh); Yongning, Lugu Lake, 4 May 1937, '/: T. Yu 5263

(PR); Dongchuan, 2 Sep 1932, H. T. Tsai 51967 (pi:); Zhaotong, 26 Aug 2001,

Z Q. Li & Y. Q. Yang 20010226 (wii). Zhejiang: Ling-an, ikialong, 18 Aug
1929, K. K. Tsoong 721 (pi;); West Lake, 18 Sep 1927, K. K. Tsoong 1505

(pii); Wuxing, no date, F. X. Liu 1685 (nas); lluzht)u, 10 Sep 1959, Zhejiang

E.xjH-il. 29756 (PL); Yongkaiig, 9 No\ 1993. Q. F. Wang 109 (wii),

8. Myriophyllum tetrandrum Roxb., Fl. Ind. 1: 470. 1820. Type:

EAST INDIA. W. Roxbtifgh, Icoiics Roxbupghianae, pi. 551

(iiolotyph: plate 551 al k, nol seen).

Pei'ennial aquatic herb, monoecious. Stems few branched. Sub-

merged leaves in whorls of (4-) 5(-6), 3.0-4,0 cm long, 10-11

mmwide, pinnately divided, with 10 16 pairs of pinnae per leaf.

Lowermost emergent leaves pinnate with 9-13 pairs of short

lobes, rather stiffly spreading, lobes 0,4-0,6 mmlong; middle and

upper emergent leaves in whorls of 5, lanceolate to linear-lan-

ceolate in outline. 4.0—5.0 mmlong, 1.0-1.5 mmwide, with 6-

12 pairs of erect-spreading, subulate, brown-tipped, very acute
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lobes. Inflorescence a simple spike with axillary, unisexual flow-

ers, upper ones male, lower ones female. Bracteoles digitately

lobed, 0.6-1.0 mmlong. Sepals triangular, 0.15-0.2 mmlong,

0.1-0.15 mmwide, entire or finely serrate, acute. Petals spatulate,

1.0-1.5 mmlong, ca. 0.4 mmwide, entire, caducous after anthe-

sis. Stamens 4, anthers oblong, 0.6-0.8 mmlong. Fruits cruci-

form, ca. 2.0 mmlong, ca. 2.0 mmwide, mericarps ovate, with

convex back and flcittened sides, irregularly and finely tuberculate

to smooth.

The Chinese Myriophyllum tetnindrnm was first reported by
Chun (1964); no fruit description was given. Based on the spec-

imens collected by S. K. Lau {5743, fhsc), the fruit is cruciform,

mericarps ovate and smooth, with convex back and flattened

sides.

Myriophylluiii teinuulrum and M. indicum Willd. are closely

allied but distinct species. Their similarities are: monoecy, pin-

nately or digitately dissected bracteoles, fruits ca. 2 mmlong,

ovate mericarps, finely tuberculate to smooth. They differ in that

M. tetrandruni has 4 stamens, oblonu anthers 0.6-0.8 mmlone,

petals 1.0-1.5 mmlong, and is confined to Northeast India and

Tndo-China; M. indicitn} has 8 stamens, linear anthers 1.5-1.8 mm
long, petals 1.5-2 mmlong, and is found in Ceylon and South

Deccan (Cook 1996; Meijden and Caspers 1971). Differences in

pollen grains also exist (Praglow^ski 1970).

DISTRIBUTION. Hainan Island; also occurs in the eastern and
northern parts of India, South Thailand, North Vietnam, and Ma-
lay Peninsula.

RLi'RESENTA'nvr. sPECiMf-N EXAMINED: CHINA. Hainan: Yai-hsien District

(Yaxian), 19-29 Mar 1935, S, K. Lau 5743 (n^sc).

9. Myriophyllum tuberculatum Roxb., FI. Ind. 1 : 471. 1820. Type:

EAST INDIA.

Perennial aquatic herb, monoecious. Stems much branched.

Leaves usually heterophyllous; submerged leaves in whorls of

4-5, 2.5-4.0 cm long, 1.0-1.5 cm wide, pinnately divided, wit

h 8-25 pairs of filiform lobes, the lobes 1-2 cm long; emergent

leaves in lower part like the submerged ones but smaller, the

upper ones ultimately alternate, with less and shorter lobes, the

uppermost ones entire, spathulate to linear, 5-20 mmlong. Floral
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bracts Icaf-likc; bractcoles rhomboid, serrate, 1.2 mmlong, 0.8

mmwide, acute. Flowers borne in axils of emergent leaves, the

lowest sometimes female, followed by bisexual ones, with male

ones above. Sepals orbicular, 0.1-0.25 mmlong and wide, finely

serrate or entire. Petals 4, 0.5-1.5 mmlong, white. Stamens 4;

anthers elliptical to oL-)long, 0.5-1.0 mmlong. Fruits quadrangu-

lar, 2.5-3.5 mmlong and wide, with sharp longitudinal ribs, both

ribs and furrows with pointed tubercules.

M
na. Mxriophylliun tiibcrcuUitiim may be confused with M. indi-

ciiju. They differ in that M. luhcrcuUitiim has: 1) stamens 4; 2)

anthers elliptical-obk^ng, 0.5-1 mm long; 3) the upper floral

leaves alternate; 4) bractcoles rhomboid, serrate, acute; and 5)

iruit quadrangular in transverse section, with sharp longitudinal

ribs, both ribs and furrows with pointed tubercules, mericarps

dorsally acute. M. ifulicum has: 1) stamens 8; 2) anthers linear,

1.5-1.8 mmlong; 3) upper floral leaves whorled; 4) bractcoles

pinnate or digitate; and 5) fruit cruciform in section, mericarps

M
M

tube rcitlat tun from Australia (Aston 1977; Cook 19%; Meijden

1969; Meijden and Caspers 1971) have proven to be erroneous

(Orchard 1990).

131.STR1IUHION. South China (Guangdong); also occurs in India,

Bangladesh. Myanmar, the northern Malay Peninsula, southeast

Borneo, and Sunda Islands.

Repri:si{ntative specimhns EXAMiNi:i:t: china. Guangdong: Ying-Tak (Ying-

de). Wentongshan, 19 Ocl 1931, H. Y. Lia/ii^ 61409 (PH); Yingdc, Hcngshi-

tang, 18 Aug 2001. D. W(in<^ ct Y. M. Ilinino SSJ (wh).

10. Myriophyllum ussuricnsc (Kegel) Maxim., Melanges Biol.

Bull. Phys.-Math. Acad. Imp. Sci. Saint-Petersbourg 19: 182.

1873.

Mxriophyllii}}} veriiiilUilnni L. van H.s.snricnsc Rcgcl. I'l. Ussur. 60. 1861,

lab. 4, fig. 2-5. Type: Russia, between Songacha River and Kengka

(Xinizkai) Lake, Au^ 1859, R, Mcuick s.il (holoiypf.: le. not seen).

Perennial aquatic or marsh herb, dioecious (very rarely mon-

oecious). Stems weak, 5-20 cm high, emergent parts with crisped

hairs. Leaves in whorls of (2-) 3 (-4). Emergent leaves entire or
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serrate with 1—2 pairs of lobes, linear or lanceolate, the lower

ones pinnatcly parted with 3—13 pairs of laciniae. Flowers sessile,

borne in axils of emergent leaves; bracteoles 2, elliptic, 0.4 mm
long, 0.15 mmwide, entire or serrate; sepals tubular with 4 lobes;

petals 4, obovate, concaved, pale reddish; stamens 8, filaments

0.4 mmlong, anthers L3 mmlong, 0.3 mmwide; styles 4, stig-

mas white, long-fimbriate. Fruits subglobate, 4-sulcate, olive-

brown, ca. 0.75 mmlong, 0.6 mmwide; mericarps rounded on

the back, finely tuberculatc or rugulate.

Regel (1861) published the variety MyriophyUum verticillatuni

van ussiiriense, based on specimens from Kengka (Xingkai)

Lake; the taxon was raised to specific level by Maximowicz

(1873). This species occurs from the cold temperate areas of

northeastern China south to subtropical areas of eastern and

southeastern China. Collections from northeastern China are typ-

ical. They differ from thc^se of southeastern China in being small-

er in almost all of their parts. The species is variable throughout

its range and in China is probably a complex. Further detailed

studies arc needed to understand fully the variations both within

and between populations of this species. Meijden (1969) and Me-

ijden and Caspers (1971) stated that M. ussuriensc differs from

M. propinquuni only in minor vegetative characters and treated

the taxon as a synonym of M. propincjuuni, Aston (1977) and

Wan (2000) followed the same treatment. However, Orchard

(1979) found these taxa to be separate species. Myriophylluni pro-

pinqiiiim is typified by a New Zealand collection and occurs in

Australia and New Zealand while M. iissurieiise is found in Chi-

na, Russia, Korea, and Japan. Myriophylluni ussuriense differs

from M. propinquuni in the shape and size of its bracteoles and

smaller flowers, which arc often hermaphroditic. Tn recognizing

two distinct taxa we are following; Huan^ (1977), Li and Hsieh

(1996), Maximowicz (1873), Orchard (1979, 1990), and Yu
(1992).

DiSTRmuTiON. China (Anhui, Guangdong, Heilongjiang, Hu-

bei, Jiangsu, Jiangxi, Ncnth Taiwan, and Zhejiang): also occurs

in the Far East of Russia, Korea, and Japan.

RhprhsI'NTATIVI- si*L-ciMHNS r-XAMiM-i): CHINA. Anhui: Anking, 22 Jun 1941,

Mii^o sji. (nas). Guangdong: Dinghii Mountain, 12 Apr 1966, G. L. Shi cK^

K, M. Zhani^ 27 1 1 (pe); Guang/hou, 22 Jun 1953, 5. H. Chun 8335 {msc).
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Hcilongjiang: Hchci, 5 Nov 1990, D. Yii 901364 (Ni-.rO; Luohci, near Fc-

ngxiang, Aug-Scp 1955, C .S". Waui^ 2S6 (ii-p); Hunui, 15 Jul 1950 Y. C. Zhu

137, I3S (wn, vu)\ Hongxing, no dale. T. Y. Difii^ 56 (up). Hubei: Liang/i

Lake, 25 Aug 1993, D, Yu 938101, 93HI02 (wiO: Baoan Lake, 6 Jul 1994,

D. Yu 947004 (\vn). Jiangsu: no date. Su/.hou. Mit^o sji, (nas). Jiangxi: Feng

De/hen, 25 Jun 1963, M. X. Nie 07497 (stamens 6, 2 redueed: pi;); Tsoongjen,

10 Jul 1932, K Tsiang 10246 (nas). Taiwan: Taipei, 19 Jun 1996, Z Y. Li

1 1006 (male; ni:); Taoyuan, 21 Apr 1929, S, Sasaki s.n. (male and femak^

taO; Taoyuan, Nankan, 5 May 1929, Y. Kiulo 57H (male; tai), 5 May 1929,

Y. Yanianiato s.n. (male; ta\): Hsinelui Co., 1 lukou, no date, /A Sinuula 4343B

(female: taO. Zhejiang: Jiangshan, Jianglang, 8 Nov 1929, /. Tsiaug 3133

(Uisc); Qu/hou, 10 Oel 1998, Y. X. Clioni^ 9810053 (wn)-

IL Myriophyllum verticillatum L., Sp. PI. 2: 992. 1875. Typf:

EUROt^E. (lectotype: the left-hand specimen on Linn, 1123.

3, designated by S. G. Aiken and L McNeill in J. Linn. Soc,

Bot. 80: 219. 1980).

Perennial aqnatic or marsh herb, monoecions. Stems robust,

branched or unbranched. Leaves in whorls of 4-6. Submer^ed

leaves pectinate with 8-16 pairs of liliform pinnae. Inflorescence

a simple spike 7-25 cm long, erect, with (lowers borne in the

axils of floral bracts, with males in the upper, females in the lower,

and a few hermaphrodite tlow^ers lietween them. Floral bracts pin-

nate or pectinate, never entire, 1-5 times as long as the flowers,

the lower as the submerged leaves, the upper lanceolate to linear-

lanceolate with 8-10 pairs of rather stiff lobes; bracteoles pecti-

nate or absent. Petals ca. 2.5 mmin male flowers, strongly re-

duced in female iiowers. Stamens 8. Fruits ovoid or subglobose,

ca. 3 mmlonu, smooth.

Myriophylluni vcrticilUititni is widespread in the temperate re-

gions of the northern hemisphere. Variability exists, especially in

plants from south, north, and west China. Plants can persist as a

terrestrial form for brief periods, and in this state the plants may
be as small as 3 cm in length, leaves ca. 1 cm long with as few

as 4 leaf-segments. Such terrestrial specimens from China can be

mistaken for M. iissuricnse. Diao (1990) discovered two varia-

tions in this species from Lijiang county, Yunnan PrtnMnce in

China; one with petals elongate, tardily caducous, stigmas coarse-

ly papillose; the other, with petals not elongate, soon caducous,

stigmas feathery. These variations require reinvestigation and

should be treated with caution, as this species is phenotypically

plastic. In North America, some varieties that had long been ap-
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plied to this species are no longer recognized (Aiken 1979, 1981).

Some authors state that the best field characters for identifying

this species are Horal bracts that are always divided, and the cla-

vate winter turions that are Ibrmed alon^ the stem during the late

summer (Crow and Hellquisl 1983; Weber and Nooden 1974). In

Asia, M. vcrticillatiini is easily distinguished in that all floral

bracts well surpass the flowers and are laciniate-pinnatifid to the

top of the spike.

DISTRIBUTION. Found in central, north, and southwest China.

In Asia: east to Kamchatka and Japan, south to Afghanistan and

Kashmir: North America: Canada, from British Columbia to

Newfoundland, south to Maryland and California; Europe: north

to Lapland, not in Iceland and Greenland; found in mediterranean

Africa, as welk

Rhprlslni AiivE srrxiMKNS FXAMi.\}:i): CHINA. Hebei: Beidaihe, 20 Jun

1930, W. Y. lisia I9I4 (i>h); Fanshan, 18 Aug 1971, Beijing MecL Expeci

Fanshan-Group 657 (iM); licijing. Summer Palace, 3 Jul 1953, F. Zlicio 0355
(FH); Beijing, 6 Sep 1935, S. T. Wang 264 (I'r;), 18 Aug 1953, F. Zhao 0433

(PE), 8 Ocl 1951, S. Y. Li J^ L. W. Xn 0145 (pf); Pinggu, 13 May 1972,

Beijing Med. Exped. 1 19 (terrestrial foiin; pf); Beijing, Prince Park, 17 Jun

1930, T. N. Lion 6925 (pp:), 8 Jun 1931, T. P. Wang 210 (pf), 4 Oct 1930,

T. N. Liou 6927 (pf); Baiyangdian Lake, 27 Jul 1979 K D. Chen & R. S. Ni

68 (PE, wh), 14 Jul 1959, Botany feacln'ng and research sect., Hebei AgrlculL

Univ. 4221 (pi:). Heik)nojiang: Jiayin, 13 Aug 1988, D. Yu 80054 (nefO;

Maoershan. no dale, D. Yu 85023 (NP:i i); Dailing. 24 Jul 1988, D. Yu 80016

(nefO; Huma, 20 Aug 1988, I). Yu 80240 (ni;m); Meixi, 10 Aug 1988, D. Yu

80042 (nffO; Ning-an. Jingbo Lake, 10 Sep 1981, G. S. Zh(ni^& Y. D. Chen
5/3 (pf), 15 Jul 1990, /). Yu 907063 (nfi i); Dongjingchcng, 16-19 Jul 1990,

D. Yu 907075, 9071/2 (Nr;ii); Daciing, 8 Jul 1991, D. Yu 9/7064 (nhh);

Qiqihaer, no date, Z S. Qin /04 {\vv)\ Mishan, no date, G. Z. Wang 736 (ifp);

Acheng, 10 Aug 1951, Skvortzov & G. Z. Wang /082 (pf). Inner Mongolia:

Arongqi, no date, D. Yu 85006, 85058 (nefi); Erkenaqi, 24 Aug 1951, Z
Wang 206/ (pe, ifp); Yinieng/hashakeqi, Daerhute, 9 Jul 1956, Huanglie Ex-

ped. 7295 (PF); Kuduer, 4-21 Jul L)9L D. Yu 9/7055, 9/7/05 (nefi); Zaian-

tun. no dale. Z S. Qin 86 (ii p), no date. S/^vortzov 3485 {wv): Wushentai, 5

Jul 1963, Geog. Depr oj Peking University //i4-/64 (pf). Jiangsu: Nanjing.

no date, F. X. IJu 2/0 (nas). Jilin: HuicluHi. no dale. C. S. Wang 239/ (ifp);

Belong, 8-11 Sep 1959, Yian/yian-Group // 6>6)4, 769 (terrestrial form: pf):

Antu, 27 Aug 1959, Yicujhia/i-C/roiip // 393 (up). Liaoning: Faku, no date.

Y. C. Zhu 579 (IF-P); Xinmin. no date, Y. C. Zhu / /65 (ifp); Zhen^yiatun, 6

Jun 1950, Noda / /3 (terrestrial feirm; pi;, ipp). Shaanxi: Yulin, 26 Aug 1957,

T. P. Wang /8246 (iub); Shanxi: Yongji, 25 Apr 1964, C. C. Li 130 (pf).

Sichuan: Ganzi, 8 Jul 1992, Z C Zhao 0494 (cdbO; Hongyuan, 22 Jul 2000,

D. Yu 00075319 (\vn); Ruergai. 20 Jul 2000, D. Yu 00075/02 (wh); Ruersrai,
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FiuLirc I. Distribulion of Old World Tropical Myriopliylhtni in China. M.

clicorcHffi (•), M. (UjUdticu})}. natural i/cd (o), M. nihercuhituiii (A), and M.

tctrcuulriiiu (A).

23 Ocl 2001, D. Wanii & Y. K. Li 1 152 (wii); Waqie, 22 Jul 2000, D. Yu

00075228 (WII). Xinjiang: Cahannuocr Lake, 13 Aug 1965, /: K Chco

65/412 (NAS); Tachcng, 16 Aug 1998, /:•. Yu & S, L. Xici 9808221 (wn);

Habahc. 10-11 Aug 1998, IX Yu & S. L. Xia 9808032, 9808038, 9808058

(WH); Fuhai, 15 Aug 1998. D. Yu & S. L. Xia 9808164 (wn); Zhaosu, 26

Aug 1998. IX Yu & S. L Xia 9808377 (wiO; Kuche. 28 Aug 1998, D. Yu &
S. L. Xia. 98084/4 (wn). Xi/ang (Tibel): Ritu. 15 Aug 1976, Qini^/iai-Xizan^

Expec/, 907/, 9079 (m); AM, 6 Sep 2000, IX Wani> & Z Q, Li 00090239

(WiO. Yunnan: Lijiang, Jul 1935, C. W. Wani^ 71181 (im). 1 Sep 1999, D.

Waui^ ct Z. Q. Li 990/28 (wii), 4 Sep 2001, IX Wa/ii^ 946 (with (lowers and

fruits; wnj; Heqing, Cac^hai Lake, 14 Nov 2000, D. Wcuig 1/4796 (un);

Kunming, Apr 1935, C VV. Wang 62948 (n:)- /hejiang: Ningbo, 22 Jun 1934,

P. .A Tsoong 309 (pl); Hang/hou, 15 Jun 1927, H. H. Hu /5/8 (pp.).

DLSIRIBUTION PATTHRNS

Following Takhlajan's (1978) regionalization of the world flo-

ra, and referring to Good's (1974) scheme, the species distribntion

patterns of Chinese Myriop/iy/Zuni (excluding the naturalized spe-

cies M. aqua/icuiij and M. /leierop/iyUuni) can be generalized as:

1) Old World Tropics (Figure 1), M. dicocciiin, M. /e/ranclruni,

and M, tii/ycrcu/atiinv, 2) Old World Temperate (Figure 2), M.

ussuriense: 3) North Temperate (Figures 2 and 3), M. a/teniijio-
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Figure 2. Distribution of Temperate Myriophylluni in China. M. verticil-

latinii (•), M. itssio'leiisc (o), M. alfernijlonin} (A), and M lietcrophyllmu,

naturalized (A).

Figure 3. Distribution t)!' the widespread species, Myriophylluni spiccuuni

(•), and its allied species, M. sihiricuni (o). Both species have North Tem-
perate al'linities in China.
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Fimirc 4. Distribiilidn ol' Hasl Asian endemic. MyrioplixUiuu o^urcicusc

(•), in China.

rin}}, M. siblrlcunu M, spicditt/fh and M. verticillalunv, and 4) East

Asia endemics (Figure 4), M. Oi^itracfisc. Thus, Myrlophylhfni is

found in four major regions of China, and Uie distribution of

Chinese Myriojyhyllinn consists of North Temperate, Old World

Tropical, and East Asia endemic elements.

The species exhibiting strong tropical affinities and having an

Old World Tropics distribution are on the northern borders of

their geographical ranges. Of them, Myriophyllufu dicoccuin oc-

curs in Tropical Asia and Tropical Australasia, while M. tetrcui-

drum and M. tuhcrculcitiiHi occur in Tropical Asia (Indo-Malesia).

The remaining six species arc of strong warm/cool temperate

affmitics that belcMig to Old W(Mid Temperate, Temperate Asian,

and East Asia distributions. Of the six, Myriopliyllufu iissuriense,

has an Old World Temperate distribution aiul occurs in Temperate

Asia, and M. ogurcicnsc is an endemic species to East Asia and

has a Sino-Japanese disjtmct distribution. The others arc confined

to a Nc^rth Temperate distributic^n. Among them, M. spiccitum and

M, verlicillatiiJJi are almost widespread in the temperate regions

of" the northern hemisphere and have much wider geographical

distributions than the (Uhers, The species A7. sihiriciim is confined
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to cx^ld temperate regions and M. ciltenufiorum to the boreal and

temperate zones ol' the noilliern hemisphere.
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